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(Amended) A projection exposure apparatus, comprising: 
a projection oph'cal system for projecting a transfer pattern of a first object 

onto a second object; 

a first illumination system for illuminating the first object under a first 

illumination condition, wherein the transfer pattern of the first object illuminated imder the 

first illumination condition is projected onto the second object through said projection 

optical system; 

a second illumination system for providing illumination according to a 
second illumination condition; 

a light intensity detector for detecting a light intensity distribution of an 
image of a measurement pattern illuminated by said second illumination system under the 
second illumination condition, the image being formed through said projection optical 
system; and 

an information processing system operable to measure wavefront aberration 
of said projection optical system on the basis of a result of detection by said light intensity 
detector; 

wherein the first and second illumination conditions have different spafial 

coherencies. 

(New) An apparatus according to Claim 2^ wherein the spafial 
coherency of the second illumination condition is higher than that of the first illumination 
condition. 


(New) Ad apparatus according to Claim further comprising a first 
light source to be used in the first illumination condition and a second hght source to be 
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used in the second illumination condition, wherein the first and second light sources differ 
from each other. 

(New) An apparatus according to Claim Zf, wherein said light intensity 
detector is disposed adjacent an imaging position ofUie measurement pattern being 
illuminated under the second illumination condition, wherein said light intensity detector is 
arranged to detect light intensity distributions at a different positions, being different from 
each otlier, and wherein said information processing system is arranged to measure the 
wavefroTit aberration of said projection optical system on the basis of the light intensity 
distributions measured at the difTerenl positions. 


(New) An apparatus according to Claini^J^f wherein one of the 
different positions substantially corresponds to the imaging position of tlie measurement 
pattern. 


(Mew) An apparatus according to Clairn2^ wherdn the transfer pattern 
and the measurement pattern differ fronr each other, 

(New) An exposure apparatus, comprising: 

an illumination optical system for illuminating a first object and being 
aixanged to provide illumination imder a first illumination condition and illumination under 
a second illumination condition, wherein the first illumination condition includes a first 
spatial coherency and the second illumination condition includes a second spatial 
coherency being different from the first spatial coherency; 

a projection optical system for projecting a transfer pattern, as illuminated 
under tlie first illumination condition^ onto a second object; 
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a light intensity detector for detecting light intensity distribuLioos at 
different detection positions, being different from each other, with respect to an imaging 
position of a measurement pattern as illuminated under Uie second illiraiination condition, 
the imaging position being defined by said projection optical system; and 

an infomialion processing system for measining wavefront aberration of 
said projection optical system on the basis of a resuh of detection of the light intensity 
distributions at the different detection positions made thi'ough said light intensity detector. 


(New) An apparatus according to Claim wherein the second spatial 
coherency under the second illumination condition is higher than tlie first spatial coherency 
imder the first illumination condition. 

(New) An apparatus according to Claim^^fiirther comprising an 
adjt^ting unit for adjusting a sixe of an effective light source of said illumination optical 
system, as the first and second illumination conditions are to be switched from one to the 
other. 


J^. (New) An apparatus according to Claim^ wherein said illumination 
optical system includes a stop member, and wherein said stop member is adjusted as the 
first and second illumination conditions are to be switched firom one to the otlier. 

3V If 

(New) An apparatus according to Claim 3^ wherein an aperture 

defined under the first illumination condition is larger than an aperture defined under the 

second illumination condition. 
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(New) An apparatus according to Claim^Ml further comprising a 
coherency-transforming optical system which is arranged to be inserted into and/or 
demoxmted from said illumination optical system as the first and second illumination 
conditions are to be switched from one to the other. 

(New) An apparatus according to Claim^^ further comprising a first 
light source to be used in the first illumination condition and a second light source to be 
used in the second illumination condition, wherein the first and second light sources differ 
from each other. 


J^. (New) An apparatus according to Clairn^^ wherein the transfer pattern 
and the measurement pattern differ from each other. 


^^^^^(New) An apparatus according to Claim^^^4f wherein the transfer patter 
and the measurement pattern differ from each other. 


(New) A device manufacturing method, comprising: 
a projection exposure step for transferring, by projection exposure, a pattern 
of a reticle onto a wafer by xise of an exposure apparatus as recited in Claim 34* and 

a development step for developing the wafer processed by said projection 

exposure step. 


(New) An exposure apparatus, comprising: 
an illumination optical system for illuminating a first object and being 
arranged lo provide illumination under a first illumination condition and illumination under 
a second illumination condition, wherein the first illumination condition includes a fii"5t 
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Spatial coherency and the second illumination condition includes a second spatial 
coherency being different from the first spatial coherency; 

a projection optical system for projecting a transfer pattern, as illuminated 
under the first illumination condition, onto a second object; 

a hght intensity detector for detecting an intensity distribution of light 
directed by said projection optical system to said light uitensity detector, from a 
measurement patteni being illuminated under the second illumination condition; 

an information processing system for measuring wavefiront abenration of 
said projection optical system on the basis of a result of detection by said light intensity 
detector; and 

an adjusting unit for adjusting a size of an effective hght source of said 
ilkmiination optical system as the first and second illumination conditions are to be 
switched firom one to the other. 

Jf^. (New) An apparatus according to Claim^, wherein the second spatial 
coherency under the second illumination condition i$ higher than the first spatial coherency 
under the first illumination condition. 

(New) An apparatus according to Claim^^ whereui said adjusting unit 
includes a stop member having an aperture, and wherein the aperture of said stop membei* 
is adjusted as the first and second illumination conditions are to be switched from one to 
the other. 

(New) An apparatus according to Claim 4^^hcrein the aperture 
defined under the first illumination condition is larger than the aperture defined under the 
second illumination condition. 
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Ji€. (New) An appardtus according to Claim furOier comprising a 
cohercacy-transfonning optical system which is arranged to be inserted into and/or 
demoimted from said illumination optical system as the first and second illumination 
conditions are to be switched from one to tlie otlier, 

^ (New) An apparatus according to Claim ^^^ffurtlier comprising a first 
light source to be used in the first illuminatioa condition and a second light source to be 
used in the second illumination condition, wherein the first and second Ught sources differs 
from each other. 


^ (New) An apparatus according to Claim wherein said light intensity 
detector is arranged to detect light intensity distributions at different detection positions, 
being different fix?m each other, with respect to an imaging position of a measurement 
pattern as illuminated under the second illumination condition, the imaging position being 
defined by said projection optical system, and wherein said infoimation processing system 
is arranged to measure the wavefix)nt aberration of said projection optical system on the 
basis of a result of detection of tlie light intensity distributions at the different detection 
positions made through said Ught intensity detector. 


Jf^. (New) An apparatus according to Claim^^^ wherein one of tlie 
different detection positions substantially corresponds to the imaging position of the 
measurement pattern. 

it 

Jfl, (New) An apparatus according to Claim wiiereiu the transfer pattern 
and the measurement pattern differ frotn each other. 


-7- 


Receivedfrom < 7U S40 9323 > at 4122103 3:4S:31 PM [Eastern DaylightTime] 


04/22/2003 12:44 FAI 714 540 FCH&S COSTA MESA iiOll 


(New) A device manufacturing method, comprising: 
a projection exposure step for transferring, by projection exposure, a pattern 
of a reticle onto a wafer by use of an e?q)osure apparatus as recited in Claim 44, and 

a development step for developing the wafer processed by said projection 

exposure step. 



(New) An exposure apparatus^ comprising; 

an illumination optical system for illuminating a first object and being 
arranged to provide illumination under a first illumination condition and illumination under 
a second illumination condition, wherein said first illumination condition includes a first 
spatial coherency and said second illumination condition includes a second spatial 
coherency being different from the first spatial coherency; 

a projection optical system for projection a transfer pattern, as illuminated 
under tlie furst illumination condition, onto a second object; 

a light intensity detector for detecting an intensity distribution of liglit 
directed by said projection optical system to said light intensity detector, from a 
measurement pattern being illuminated under the second illumination condition; ajid 

an information processing system for measuring wavefront aberration of 
said projection optical system on the basis of a result of detection by said light intensity 
detector; 

wherein said illiunination optical systern includes a coherency-transforaiing 
optical system which is arranged to be inserted into and/or demoimted from said 
illumination optical system as the first and second illumination conditions are to be 
switched from one to the other. 
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J^. (New) An apparatus according to Claim ^><whercm the second spatial 
coherency under the second illumination condition is Mgher than the first spatial coherency 
under the first illumination condition. 

Jf6. (New) An apparatus according to Claim ^ further comprising an 
adjusting unit for adjusting a size of an effective light source of said illumination optical 
system as the first and second illumination conditions are to be switched from one to the 
other. 

^ (New) An apparatus according to Claim ^gf wherein said adjusting unit 
includes a stop member having an aperture, and wherein the aperture of said stop member 
is adjusted as the first and second illumination conditions are to be switched firom one to 
the other. 

(New) An apparatus according to Claim^^^^^wherein the aperture 
defined under the first illumination condition is larger than the aperture defined under the 
second illumination condition. 

n ^ 

(New) An apparatus according to Claim^^ wherein said light intensity 
detector is arranged to detect light intensity distributions at different detection positions, 
being different Irom each other, with respect to an imaging position of a measurement 
pattern as illuminated under the second illumination condition, tlie imaging position being 
defined by said projection optical system, and wherein said information processing system 
is arranged to measui-e the wavefront aberration of said projection optical system on the 
basis of a result of detection of the light intensity distributions at the different detection 
positions made through said light intensity detector. 
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6a (New) An apparatus according to Claim ^ wherein one of the 
different detection positions substantially corresponds to the imaging position of the 
measurement pattern. 

(New) An apparatus according to Claim 54^ wherein the transfer pattern 
and the measurement pattern differ from each other. 


(New) A device manufacturing method, comprising: 


a projection exposure step for transferring, by projection exposure, a patte)Ti 
of a reticle onto a wafer by use of an exposure apparatus as recited in Claim ^I^and 

a development step for developing the wafer processed by said projecdon 

exposure step. 
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